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(54) TOP/DRAIN/TRENCH TYPE RESURFDMOS TRANSISTOR STRUCTURE 

(57)Abstract: 

PURPOSE: To have superior RDS ON-resistance characteristic and have a 
small transistor area region by a method wherein there are provided a 
source, a drain and a gate in a trench of a lateral power transistor structure. 

CONSTITUTION: In a multiple-cell/top/drain/trench type RESRE DMOS 
transistor 50, a gate 26 is in a trench between a source 20 and a drain 16, 
and a trench is backed by unequal oxides 24a, 24b, to form the gate 26. 
Accordingly, in a trench-type DMOS transistor 50, a cell pitch W is 
significantly small and the degree of integration of individual transistor cell is 
increased, and a number of channel regions are obtained per unit transistor 
area region. An RDS on is inversely proportional to a transistor area region, 
and an increase in a channel for a given silicon area region reduces a 
transistor RDS. 
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nft« y-f- bu>^4 2&m?iz>^£\z3:t). (p 
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«»«Blclfc'C, • fcf (W) aycSfc/N^. 56 
ff«E«fcJ:*«»KltCD-feJU- Vy? (W) »j»8T-f 

1/>«RESURF DMOSh7>yX^ 5 0Ot 

<tD, 2fftJ^±<Dh^>^x^m«^$#sc:t^-c€r 
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SSI 2 ©*Hcffr£$n*. -^coB, PJBtfx;i««i 
8«J:ffPU7hiW14ttffiSlcmfEU ttJH 

-r^ckifcffdE^ns. K'j7mwi4n tibtuj 

9BSn^«fc5lC, 2i©fi«14a^l4bTi« 

««i4t©»i©i:, bu>^a*xy^>^K:<j;Df£ 

AO+Kifcj&^TfcD, fe«fct;H'J7hj|«140tt>l: 
fcj£tftoTV>5. ^XA(D^MO±fC, JP£?Wft5 0 0 
t>^XfP — AOS i Oa JirfWjfcSn. f LT^ 
fc, M/>fOfi«*«ff$Sn5. iKOSiOi BCD 
_tK> fS^1 5 0 0t>^XhP-AOSl3 N4 

(DSia N« J10«*htf«:*«Xy^>^ira£n. 
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ti£. NMA#«> l/yXM:«fcDSfi$tiT^^Vi 
SS12CD«^ ib^U*>>7 1 4b£jgj£-r*. iin 

e»o)N^>^i4bn SRjftsiM 9)vtLmms£.\z. 

ckO, JMBfcttflU *LT, HU7H«14atl 
jBrT*. ^XA<Z)3tffi_Lfc:. J£$#8j2 5 0 0:*>^X 
bn-AOSiO* Jf 2 4b#tffr£;*n> ZrtUZZQ. 

sis ^T^x^^nrv^v^^co^^j&tjiijD-r 

A*->ICffr«;*nfcS la N4 mwto&tstu * 
> : ?<Dm*ftiMb2 5 0 Qy*r>>f7s bu-j±<Dmz<Dm 

itvomntm (24b) ^itm/^w 

Sft^o 5 0 0^>^X hn-ACDKit^OM^lcM 
^Xy^>^tfx4bn> *VT, SiO: ®OS«J(DB2 
4 a (5 0 0t>^XhD-A) ^©«BfT*fi^n 

fc*2 4a*t»6n5. h5>^X^ 5 0<D±(C. N + 

tsun * nfc # u ^ u n > ■ & ^ 
^^•y-h2 6«$n^ ji©*u->U3>© 

P^XJH8tH>j7h«MO«fl:i 

^x-/^>y$n^>, ^x/\©Sffi±l:, 

^5 0 0t>WbD-A(DSiO 2 §2 4c«$ 
40«fOFH>«*l 6i:P^XJI^^l 8^<D^ 
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PMVJL)im&l 8 0)*\Z. rtv9*f-Y2 2**«s«S 
tlSo *>XACOSM±^ J9£jW&5 0 0 Ot>^Xh 
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X®«2 0^ y-h««2 6tlC*TO««fWPJI 
#Xy^>yfc,fcDffc£3n*. h7>yX^ 5 0(Z>± 

[0 0 11] B3«, AW5 2»C»»SnfcFK>l 

6 a:, ^icasiKi^nfcv— x 2 0 mso 

B 5 6 l:8«sn&y- h 2 6 tstts, ttl"*JIHM 

JEE) *»y— h 2 6 icSnSPt, (P»*x;P«« 1 8 i: 
S«l 2<D*fc»J*Sns) ^V>*iH 5*«E1EU 

z.£\z&k>. -$x*>nrz7u-?yv>mmzttL>, * 
5*vu^m&& r> t> h u y hmm 1 4 \zz *> \z&m<n* 

CO 0 1 2] H2IC*V^T, ^U-^y^>ttJgO!>»!W 
HK>16«5 GEMfHdtt 0 * 

1 4 1 2 fcflMtJMBT* 

masts, mmz, hu>3 L <Dmm\zx2.mm&j&i& 

Sn, ^LT> HU7MK1 4<B**gSK:|fi|a>oTJ8 
ITS, 21©*^35rfi|©^S^*tt, y-h2 6(DmjE 
HW >1 etOMfEADfe^atett^flE-CiBc 

nit aacsia^sffl^^TK^iRi^asB^iiow* 
»«fc»iai-r*T*^5. mm*. fh> 

1 6^^«S8©HU7hfi«14$IoT, S«l 
2<Dtp\ZffitlZ> 0 Z.COZ.t\ZXV. W^H5(DB 

{:^iv^-h^24a©ifi<^ -fls-try* 
V >\Z* m^V- hBMMfc 2 4 D fcMr*fcJ|U>y- 
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fftsstu *nfc«kD* p^x;vi«i8tHU7h 

s, iv^ff*bv^«jai*«rr*. 
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&y-x 2 o (tmm&s 6 izmwt^nrzY- b 2 6 

04©h7>^^6OStt5, MfUlBl 

mai5 8^e>> h7>^^6o^io, 

-X2 0^M (gSteT-xtc&iKSns) 

^ $nTv>s»-g\ ft«f5 2# rMi^j -rsctj^MJts 
ns, t^^M^f^n^ cg> it fl«p5 
2 ^iKofcrarrs tiPv&Zo 
[0016] h^>^x^5 Och h^>^x^6 onm 
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[0021] (4) msmmm<oxnBMi3mb^> 
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y-ht> v-xt, Fw>t»t«. huy^wF 
a:««#«iT'6ff&*rrsct*t-e€r*. fw > 

• FU7HB«3^t9EhU>^&»»Wlc«cDHtf. # 
IhWffRESURF DMOS F^>v>X^£l 

1&&i&^t'?Z>f&(DJ&m\Z, u(DlMb7>^X^£ 
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